Exeter
The proliferation of human lens epithelium (HLE) cells may reduce visual acuity follow ing extra-capsular cataract surgery in two ways. Firstly, the HLE cells may proliferate and opacify the posterior capsule behind the intraocular lens (IOL) 1 and secondly, they may undergo metaplasia to contractile myo blasts which cause wrinkling of the posterior capsule. 2 In both normal and cataractous lenses HLE cells from all parts of the anterior lens capsule have equal growth capacity while HLE cells from younger donors have a greater growth capacity. 3 A Qew material, Poly 2-hydroxyethylmeth acrylate (HEMA) , is now available for the manufacture of IOLs. One of us (WJCCR) has been implanting these lenses for over three years.
Our assessments at the first year were initially very encouraging suggesting a low incidence of posterior capsule opacification. At three years, however, the capsulotomy rate exceeds that of polymethylmethacrylate (PMMA) posterior-convex or biconvex lenses although it is less than that reported of laser ridge lenses 4 (Table I) .
These in-vitro investigations were intended to evaluate the hypothesis that the physico chemical composition of the IOL exerts an effect on the ability of lens epithelial cells to adhere to these polymers.
Materials and Methods
The anterior capsules from three pairs each of porcine and bovine eyes were dissected and prepared by a standard technique 6 and the lens and epithelial cells removed from the capsule by treatment with 0.01 % trypsin and 0.02% EDTA. After numerous standardising experiments to determine the optimum seed ing density and substrate exposure time , the cells were suspended in Dulbecco's Minimal Essential Medium with 10% fetal calf serum at a cell density of 1.0 -9.9 x 1;4 cells/m!. Ali quots of 1 mL of cell suspension were placed in chambers of 6 x 4 multiwell plate and incu bated at 35 .5°C for one hour. During this time the cells were able to adhere to the substrate.
There were two components to the experi ment. Firstly, in order to assess the possible effect of substrate shape on the adhesion of cells to the IOLs, HEMA IOLs were embed ded planar and convex faces uppermost in 1 % agarose coated multiwell chambers. Secondly, in order to compare any difference in adhesion between PMMA and HEMA the two IOL types were embedded planar surface uppermost in the agarose coated wells. In each experiment an agarose coated well with out an embedded IOL was used as a contro!' Five replicates of each experiment were per formed. Following the incubation period the IOLs and suspensions were removed and the cells det a ched from the lOL substrates by trypsinisation. Duplicate aliquots of ten microlitres were taken from each sample and counted using a haemocytometer and phase contrast optics. The surface areas over which the cells had adhered were measured and the number of cells adhered per mm 2 calculated in each case. The results were analysed using orthogonal comparisons within an analysis of variance. 
Discussion
These results demonstrate that there is less adhesion of PLE and BLE cells to HEMA than to PMMA. This is not related to the shape of the IOL. This difference in ability of PLE and BLE cells to adhere to PMMA and HEMA IOLs may be due to a number of fac tors. Scanning electron microscopy of these IOLs reveal that they present similarly smooth surfaces-therefore surface texture is unlikely to be the cause of this observed difference.
While electrostatic and Van der Waal forces
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PMMA may play a part, a more likely explanation for the varying cell adhesive properties of these two types of IOL may be due to differences in their surface tensions. The hydroxyl groups of HEMA IOLs render them hydrophilic whereas PMMA is hydrophobic (Fig. 5) .
Reich et al. 7 have described a technique to measure tissue-polymer adhesion forces. Their experiments revealed a comparatively high adhesion force for PMMA compared with that for HEMA (Table II) . King and co workers 8 studied the hydrogel-water inter facial tensions of various methacrylate poly mers including PMMA and HEMA in order to determine their biological behaviour in terms of protein adsorption and cell adhesion properties. By measuring the contact angle between an underwater captive air or octane bubble and the polymer they also found a higher solid-water interfacial tension with PMMA than HEMA. Therefore it seems likely that the difference in the capacity of lens epithelial cells to adhere to the two poly mers investigated in this study may well be due to differences in their surface properties. There are two known advantages and two theoretical advantages to using hydrophilic 10Ls: O--R
(1) The high adhesion forces exerted by PMMA explain the damage that can occur to the corneal endothelium during intra-oper ative contact. There is less damage if contact occurs with a HEMA lens. 9
(2) The adherence of inflammatory cells and keratic or pigmentary precipitates to the IOL can be a post operative feature of pseudophakia. lO PMMA IOLs removed from human eyes, either surgically or at post mor tem, may have a variety of cells on their sur faces. In particular macrophages appear to settle and change into fibroblast-like cells. l1 HEMA IOLs implanted in cats displayed no fibroblast-like coating when they were removed at six weeks post-implantation. 12 In order to minimise such precipitates, by modi fying the lens surface hydrophobicity, PMMA 10Ls are now available chemically bonded with heparin. HEMA 10Ls are inherently hydrophilic and the quiet post operative course and reduced 10 debris have been noted as a feature. 13 (3) The lower adhesion of cells to HEMA may also be important in minimising the intro duction of particles, bacteria or other con taminants into the eye. It has been reported that, during routine cataract extraction, 19.4% of IOLs become contaminated by bac teria if the IOLs are allowed to rest on the eye. Of these 66% are contaminated by Staphylo coccus Epidermidis identical to that cultured from the operating room air. \4 Further studies would be useful to determine the adhesion of coagulase negative staphylococci to the two IOL types.
(4) Lens epithelial cells require a substrate on which to proliferate. A large area or reverse optic IOL reduces the extent of cell proliferation on the posterior capsule-poss ibly by a barrier effect. 15 Although on the oretical grounds an IOL rendered less receptive to cellular adhesion may be antici pated to impede cell proliferation, this has not yet been borne out by our long term clinical follow-up.
